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^W?> t^l^ DMA Ml^ iSfl^BH nil °1 3 ^ «1S 

£ 6 

DMA, #^7l, win AMBA 
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3)^ nfl2.E| ^enflj|sl t-fl o] e^ & {APPARATUS AND METHOD FOR DATA 
TRANSMISSION IN DMA} 

S. l£- ^y>(AMBA) f£f 

s. 2±r 3^ ^las] ^e^KDMA)^ 721 5.^. 

S. ■& ^-§- <>l-8-*H Hi£t 31#<>)H cflclE-l* 3=H*Rr M-Bf^H 
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< 8 > c,| olEl ^v^i « 0 v^ofl ^ ^ o.^ -LSI, s.^ nflS-eH t^s) 

<9> ^a}^ cllojE^ ol^ofl^ ^ ^-^1 (central processing unit: o]^> C PU 

3 W.)^ ^ofl o^}<*| ol^^ cpu - Aj^Efl ^ol^ ^IJeL^, 

rfoj:^ ^^^.JfEi 4St «>oH ^eltr -f ^3r# iLtfl^r 

^]^^>jl s^*Kr n-a- ^*vcf. s&7] cpu7> ^7fl^ 

^f^l rflo)E^l- <a^^-o> ^E]^Hr ^-f , ^71 CPU tfl-M^r ^ ^-*>7]- ^^^>7fl ^ 
Uf. ttj-^ ^-7] cpu 7 ji=.o} <SJ^1- HS4^<H1 ^*fl ^^^ol Jl^Cf. ^-71 .2. 

^-ofl ^ ^2.e] ^e^fl^KDirect Memory Access : °1^> DMAS} tr^f.) HS^li7} 

<io> ^71 DMA^r >a-7l CPU^] 7l^r # ^ iae]v| ^bfl t^eM 5£^r ^H^l 

CRH ^ -^>7> ^Cf. ZLE^M- <^ 371 7>^1^ C^l o] E ^ ^ o_ofl 

^ ^7l CPlHl ^*1] #7] S.^ nflS-EHH ^-71 Cf^- ^15133. ^l^r^, ^71 CPtH ^ 
-^*>7> I^W. ^-71 Sj^J 3.71 oj^Kg. 71-^^ ^ ^7} CPU^l ^ 
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tr AAA # 7 1 DMA^l Sltb $\AA A^5.A ^of^lcf. <^aV^ 0.5. ^7] 

c-flolE^ 37l^ 512byte ^5=7 r ^tf. 

£ l£ ^a]:^'?! DMA* A>-g-^ Al^eflo^ o||s.>H, AMBACAdvanced 
Micro-controller Bus Architecture)^! ^S-fr S^ltr S. 1 ^ 0 !^. #7] AMBA^ 
ARM(Advanced Rise Machine)*H A A\^A9XA. #7l AMBA^ fe£r ^rA^A # 
s-oflA^ AHBCAdvanced High-performance Bus)^ #tfl3 o.s. ^A^rAA A 

-§-S)^ APB(Advanced Peripheral Bus)7> a^-^tf. #7l ARB^r #7l APB^ AHB-APB H3l 
*1 (Bridge) (108)5. 9XA 3.4? A *\^A A^A H]i7} #JL AAA'S: ^jt w> 

*r #7l £ lA AAA ^-i: #3B)iLi3 #7l AHB f^e|#*l 

(CPU) (100) A A\ 1*1##*1(102) > DMA #*1(104), A^ f^KBus 

Arbiter )(106)5 ^#£H 9XA. Str #7l APB 1-^<H1^ 7)1 2A AAA (110)2}- 
#^1(112)5. #*lS #71 <£#3 -fr^'M ^13^ tt^ 

(Universal Serial Bus :^^> USBef t^.M 7l sfl^ (Keypad) , ^l^^^- 4^^171 

( Universal Asynchronous Receiver /Transmitter : °1*1- UART2}- ^tA. )-f-°l S-ltH 
SXA. ^<$$= #71 A lA ##*1(102) ofl *J#S)<H flfe. cfloltll- #71 2 *1##*1 

(110)3. ^*}7i ^fl*^ ^-71 CPU(104)<H1 £l*fl s.€r %-AA AAA 3. AAQA. ^r, 
#71 CPU(104)^ #71 ^1 17-1 ##^(io2)oll AAAA 9X^ AAAM: #7l *fl 2 

(110)5 ^A7> <&±r 73 -f, #71 *fl 1 *RV#*)(102H1 7-l#£]ol flfe r-lHEil- 

#7l dlolEil- #71 CPU(100)tt #71 A 27-1 ##^1(110)5 ?i^}7l 

o]AA\ AAAA-m: A&A. AAA: #7] A\ it1##*1 (102HH #7] A\ 2 A ## 

*1 (110)3. *\}o)B] oj=ol ^ o_ C p U ( 10 0)7l- olS!f ^-o. <g^oj Jlf^^- ^ 
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*S^>7l7l- ^)7\ tlt4. ^T, CPU(IOO)^ t-HolE^ ^ oj^ol] Al^efl^ 

$n ^7} DMA ^]7> 7^S\^. 

^7} 5L l<HH^r DMA #*1 (104)^1 g.*]S\°] DMA ^1(104)^ 

4^ 7flS ^€ 9X-%-& x}^*}^. #7] DMA ^-^1(104)^ ^7) AHB ^ 

<^ ^7} AHB ^51 Sa^H, ^"71 APB #^^1 

tR^H ^o]e^1- ^-7] APB ^<LsL ^JE ^cf. °1 ^ ^"71 AHB 

^•71 APB 4^ 7flS] 7^>^^ ^^t}. Aj. 7 ) DMA(104)^r CPU(100)^ *1H°11 

H^r ^1^ ^l^^l ^Sfl #71 ^1 1^^-^1(102)^1 T^SM ^7} 

^1 2 71^*1(110)5. #7] DMA 3r*](104)<*lH3 t-flolEi ^ofl ^-gji ol 

£ 3<H1 >*M|Sl ^^W. 

-£ 2^ <#7) £ 1^1 DMA ^1(104)2] ^ £a]*V ^s^lt}. ^- 7 ) E 

*1 iL°ljL «>sq- ^-o] ^1-71 DMA ^1(104)^ 31*1^ (Control Register)^- ^ 

£i ol^efl^ ell ^l^i El (Source Address Register :°}*} SAR °lEr tr^f.)^ ^-^^1 <H = 2fl 
i ell^l^El (Destination Address Register :<>}t} DAR °}?} ^4.), ^-^3- ?HrEl 
ell *l^El (Transfer Count Register :°]f>\ TCR tr^J^r *]&\ (Frist in Frist out 

:FIF0 &r tr^r.)^ *lM7l<q- olE^c^ =.o_ S ^s)^ 014. # 7 1 SAR^r #7l 

DMA(104)ol #71 1 7l^^l(i02)^-¥-El c-flolE^l- ^#1}- Tj-^l 5£c>| c>| 
^ell^-1- ^^Vtt ell^l^E^olcf. DAR-cr DMA(104)<>1 #7l 17-1^-^-^1(102) 

S^-E-l ^-#tr 3MB|* 7># ^7-1 
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7\] 2 ^^-^](110)ofl 7}^f>}7) 2:71 ^7,) o]n El |A f *j ^ <5>^ ^^^£^0] 

cf. -8-71 TCR^r #7l DMA(104)7> #7l 1 7-Rl-*J-*l (102HH -=-#*r eIHb-1* ^ Tfl 
2 7-1 ^-^l(iio) ofl 7l^-§>^ ^l^Kr z])7.)^o)r±. BE^r ^71 *1H SflT^Ei 

^ ^71 ^ 1 71^-^1(102)^ ol^eH^oflAi o] Ei 1- -§=-#tr ^ ^ cfl e^ # 

^-71 ^^.efl^ #^X|^ ^o]^l f7}Al7j ^o]^l hl^ Jl^Al^ ^ 

<y^i se^v xi<h en^liE^ ^>7i ^l 1 7-hhv*i(io2)£1 ^£&|is 

«. E ^ c-HoiEi# s-alxl o^ce^cHl 71^- *V ^, cfloiE-lsl 7l^o] 7^ o. 

^- 7 ) 71^-i- ^Itb ocelli!- ^^1^ 7401^1 ^7M^ 3^*1 Hl^r 5L$*M 

Stb, #7l ^iE^ IT] ^-^1(102)^1^1 -A>7l ^ 271^-^j 

(110)3. 3HEii- Tj-f 3^ $}o)b\s>) afloat*. ^-71 tr 

^°11 ^ 7V^*V cflolE^ #i?HTr 1 w>^lH(byte)(8«lH), 1/2-^1 = ( word )( 16*1 H) , 
1 ^ = (32wlB)^o] ^rf. ^-71 ^xl^EH-ofl -f-^-Elfe #7l CPU(100)51 

Stt ^ 7^H7l^ ^igojj ^l^^^r 7>^§>cl-. 

##tr *M ^1 ^"71 DMA ifl^M) 3W}JL tfltr ^#^1 ^3 

^ ^7l JE lo]l £Al^ 4I-7I 7^1 17-1 ##*K 102)3-^ Ei CllolEll- *\] 2 X] 

##*1(110H1 c-llolE^l- 7l^-*V4. 

°l^f ^"71 DMA^ ^"71 1 7-1^-^10)1 T^sqal o}i=, t-]HEil- -#7l 2 7^ 

##*lS *IiH?Rr 7l^^># ^S^C}-. ^"71 Tfl 2 7-H>^H^ s£ 7 ] ^1 1 7-1 

7-1^-Slol &i=. Cf^. ^HflS.^ C^H^ 
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-SL^^V^ ^7> t1t4. ^71 1 *i##*Hl *i#SH ol^ C-flolEil- ^ 

«1B 3BB(Shift)tb dH^} #71 2 ^^"^Hl 7H>€ 3* €*Rr 

7 > ^Stb^-. ^-f ^sfl^l^ DMA°fl ciHEil- y]H 4=)HB $M ^, CPU 

7> ^-71 o]^^ z\)o]Bl% HlH ^HHAl^cf. s=fe ^"71 DMA* *}-g-S>*l & 

3- ^7) CPU7V C-1)o]E^ ^ til^ ^nV3. ^HE/1 ? J ^ ol-^Al^uf. ol<4 ^-ol Aj- 7 ] 
3M^» ^ «lB 4=1 5H ^-f #7l CPIH1 ^*fl Aj- 7 j DMAS, c-fl 

«l*fl ^^-£71- ^o>^^ c^o] o^rf. Htb #7] CPU^ <y^- 
71^-g- #7l DMA°1H ^e]^-o.s^ #7l CPU^ ^Jl*} *V53-°-H- ^-o] cfl 

^ H]H 4|HH^7l^ ^-T- ^"71 CPU7]- ^f-0.3L^ «-*}7}- \£^C]x]x] ^r7fl 

tc]-eH aJ- 7 ) CPU^I # 7 ] cflojE^l- s-^ u] B oj^Al^o) 

4. 



^ 4=]BB€ ^]o)E^ *l^Hr ^ «}^-g- ^ojf-ofl 514. 

91^. 
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& €■ °l-?-7] 4) tif| 3}^ nflS.^ ^e^Pfl(DMA)^ vHl^H $)*}^b\ 

fto] ^^o] ^s]^, 7fl i 7^^-^l^«-^ cflolEil- =-#«H DMA 

3 ^^-^jofl T^^t}. DMA^ ^^^H CflojE^ 

-M^^ 4=1 £Ht ^H=r ^ ^ 3 he nHM 14 2f ^|SBt ^r^^r ^ 

.7)1 2 *1#3-*H ^11- *floV#t|.. 

#7l*V £ ja.^ ol -7l nfl£5l ^ (DMA)^ 7)H 31*1^ 

ofl €*>^ ^ h)b ^ 4iHS « 0 H^8: ^*Rr 31*1 ^3 ^ 

#7] efl^l^Ei ^ 1 ^^ls«-Ei c-llolE^l- ^-#tsH ^-71 DMA 

^ T^^ofl 7^^. ^"7) DMA^ ^^*H Cfl^El* 

^7] -M^sl 4^E f alB ^ 4=1 U-^M ^ 4=1 HHt ^ 

^1 2 7^V^1 oil X-^Hr 7^1 o>^. 

^t!r ti}<4 ^-o] a o v 7 ] £ 2 ^ #71 DMA^l -M- ^S.o)z\. je^ #7] CPU(100) 
Svfe ^ ^H^*l #71 SAR, DAR, TCR ^ &l-ol ^l^^cf. ^ofl 

SAR, DAR, TCR ^ & o^ofl aJ- 7 1 x$o]^ y&^6\} oj^o] jl^ tilH^-g- 
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4=]HB *]?]7] ^ il^- ^^H^ DMA^H o}^Al^j7^> ^> 

^ ^7>^^1 ^J±#o] ja.^tf. 7l^ofl ^)o)B\^ o]&X\7] 

<22> _ 1] 













11 ^*1 13 


41=Ji ?F*Ei 


«1H t|£S 


4=1 ?h*^:0^^| 7 


10 


4=1 ^ 


y|H 4=1^.B 


0 : 4=1 51 
1 : ^^5. 4=) =B 


9 


4=1 £H 


h|B 4=1=H 4^ ^ ^ 


0 : 4=] =B =r*3 
1 : 4=1 SH ^r^sV^l 


8 




<*i^ ^3 


0 : <fflq°J: ^s^l 
1 : =r*8 


7 




°i-T- £3 


0 : =&7\ 
1 : #± 


6 




ii ocelli ^7|-/^i 


0 : ^7}- 
1 : #± 


5 


o)iiel|^ 


£3 


0 : ^7h JEEfe ^ 
1 : 


4 






0 : 2^ 
1 : J2*j 


2 3 






00 : 8u| e 
01 : 16«1 e 
10 : 32tilB 


1 


DMA 2.S. 


DMAS] ^ 


0 : S/W 
1 : H/W 


0 


DMA ^-g- 


DMAS) ^ 


0 : DMA ^^1*1 
1 : DMA 



a lofl^ iLo]ji 01^ ti].^ ^o] ^-71 7)1 <H 314^^ 2.^- 14*1 HI" ^ 
S\°] ^Cf. iE*V ^"71 4 tilB*^- 4451 71 ^^^-Cf. o)*} ^-71 S. 
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^l^E^ o«i #7l DMA(104)<>11 ^tb #7l 0*1 t"l 

» 0 "<?1 ^ #7} DMA(104)ofl ^t!" ^^^1 & o.^ , #7l 0*1 

«1H^| ^ o. DMA ( 104 )oil o^tV cfl ol Bl ^-§- ^^^j-c]-. j$ 7 ] DMA(104) 

ol ^7] C PU( 100)^1 C-flojEi ^o] o}=ol^^ ^ -osj. ^^ o] ^ 

3*1 ^ ^-f<>14. #7l 0 *i ti]B7> #7l efl^^Ei^ i«i *flH^ 

4. 

#7l *fl o] z])7] iE]2] l»i u]e^ ^-7] DMA(104) alH^rf. #7l 

DMAS = (Mode)?* #7} DMA(104)^ ^©Jo] ^o] (HardwareHl ^^fl 
3-^*1*1, i£B (Software)^ ^ 3-t-<?1*1 #7l i£ 

H$ll<>H ^t!: ^°1?} #7l CPU(IOO)^ *M £l*fl #7l DMAU04HH eIMe) 

^-?-» #7l *KE.31<>H ^}ol Al^^oj 

*1H ^<H1 ^*fl #7l DMA(104)°fl^i t-lHEi ^-f* #7] 1 

«1 «1B^ M "o-o] S/W^l £l*fl #7l i«l wlH^I &°1 »i"<y 

^-f #7] H/Wofl ^^fl ^sItt ^°14. #71 ^fl<H ell^l^Bloi 2*1 tils qi^i 3^ ti i 
H^r ^ *}°}^ ^ tilBolcf. ^, *Vo]oll ^SJtt C-llolE-l ^ofl ^ 

#71 tilH^l ^ol .-00'"?] ^-f 8tilB(ltiHE) ##3- cfloiE^ ^i^oi 
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&o] »ovo] 7g o. 16H1HC1/2 £1 — ) ^)o)b\ #&o] ^f$S)o]zm., s& 7 ) uj 

.-io»ol 7$ + 32«lH(l £1=.) tflolEi &&o] ^^£)o^^lc|-. 

<25> ^-71 *]H E^lA^oj 4 bi <>1 = e^ Jl^g (Source Address Fix : °)-s\ 

SAFe} *Vcf.)c^ Jf^ ^*Rr a, #7) £ 2^| SAR°1 *l*<^Rr o^^ofl .*\ 

3H*1» $91*} ^^f* ^"71 4«i tilSL^ -o""?] ^-f 

4. ^-71 31*1^21 5^ «1Btt <>|^efl^ Jl^ (Destination Address Fix : 

°l*f DAFHf W.H^f-I- ^sHr h]B^1^. ^, #7] £ 2$\ DAR°1 *1 ^ *>^r -^3*1 

^^.efl^l- ^*Rr alBolcf. #7] 4 0.0H c-flolEll- 7-] 

^ -3-3*1 ^^efl^l- ^ 7 >/^Al^ ^o]*] se^, -^^tr <H^2fl^°fl ^sfl^ ^# 
tr cflolE|# 7)^ 7$°}7) c^Jf^- ^^4. ^-71 4"} alB^l »cr<y ^-f ^>7l 

#tr iHHEi^ f7}/7g-iAl?J * ^71 4# HlB^ St 

ol »i"oi ^ o. cflolE^ 42.3*1 o^]^- ol^ofl 7^tr ^r3*l ^ 

<26> ^-71 *H 31*1 6*1 «1H^ -S-71 4«i alH^ ^ol "o»o] ^-f ^ 
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Source Address Direct ion) w)S ^cf. ^7} 0]%. ^■%■%t cflo]^^ ^^efli 

= efl>i h o v^: Destination Address Direct ion)«lH #7l °1^ ^-#*r tfl 0 l^# 7] 

^3*1 olH.efli ^ 7J o. ^ ^ .. r .cl4. 

<27> Aj-7) ^11 <=H efl^l^E^ 8l ai <a^^(Endian)^^: ^ ^Holt}. #7] <A^o> 

«1H7> ^, ^-71 ^ U1H71- 32^1^(1^ = )^] ^^l^ oj-g-^uf. E 30. 

#7l <arqo> ^ jzJ-^-g- 01^ ^- 7 j £ 3 6\]X] JiolzL $i^r ^r^r #7l ^ 

^ 32*1 B( 1^)5. 9X°-V), ^71 l^JEL^r 47fl<3] wH^s. 

°1 #71 47fl3l «>olH^ A, B, C, D°H, <>1 ^ 7># ^£-£7} ^ W>o]E^ A y> 

olH^lJl ^^.tr *r°lB^ B t>}°|B°lt}. SEtb 7># ^^-£7> tifoje 

DwVolEolcl-. ^1^ Aj- 7 i <^clo> ^-71 wf°lB.l:^ #_3-7> 

^ 7H> ^iL£7> ^ «MH7> 7H> ^A-£7> ^ w}olHS ^^H, 7> 
# ^£7> ^ W>olB7l- 7K> ^-£7} V}o] ^«r^^. #7] efl^^E^ 

^ 8«i wlH^l ^ol »o»o] Aj- 7 i 6fc]o> ^^.o. ^©5^1 #71 efl^l^ 

E-l^l 8«i wlH^l ^-f #7l oflcl'a: ^r s ltr^-. 
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<28> #7l A°\ e^li^S] 9tH t)]H^ ^3 ulB 41 £Hi ^*Hr 

tilH^cf. ^7} wlH 41 SSr ^-71 DMA^l ifl^Ml #7l FIFOHH 4^33 

<H*li=k ^71 ^ 17-1^-^1^ ±£, ^JEL^iS^ 3M^fe #7] FIFO^l 

7]^€^-. FIFCMl 7-1 ^M^fe >S-7l *fl 2 ^^TflS]^, o] 

«1H ^EHt 4^*M #7} efl^iEie] g«i &°1 ^-f 

#7] win ^IBt ^1^4. 4>7l sfl^l^Ei^ l0«i alBfe ^-71 9«i # 

7) wlB 4}=B» 4^1-715. ^-f ^"71 4|5.B^ «o v W ^71 *1H 

eflxl^E^ 10^ «1B^ &°) 3-?- tilH 4]HB# 4^*3 

<29> a o v 7 ] ^ eflxj^Ei^ U aj w]B tfl*l 13«i wIHtt #7l 9*1 wlH^H 41BB» 4- 
$*}7]3. ^-9-, 4|HH» ^r*m «1B 4^1- ^7] «1B 41HB-& 4^*3 

<fr win 4^ 0*1 B ^*1 7W1B7]- &tf. ^-71 wlB4^7]- 0*1 H°l ^-f^ #7l *1B 4|H 
H# 4^*}*1 ^ ^2}- ^<a^. S 2^ «1B 4|BB Sl^91 tJ^- aj- 71 

±i <HJ=efli(<>| = efli 01)^1 0«1 «]B 7*1 wlB^l HHEil- ^-#s><^ #7l ^ 

*1 ^JEL^iHJELi^ 41 o^^i: 42)^ T^f^ n^-g- iLojji 5>icf. 2L*> #7l 

5. 2^ #7l A>oi^ 7 > 8wlB<y 7^4-1- 7>^^, ^-7] (^Hefli 01^1^ oil 

©l^fe cH^Sfl^ 41*11 7-1 ^ Ojjf. O^nellA 42o]1 7-1^-^ 7>^*VC1-. 

<30> 
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IS. 2] 



^ ^ ti | 


d|o|EiS) 

alHSi:i:(4^ 
olS.efli 01) 


(cH^eHi 41) 


4^ *IMe|£| 

HlBSisiCoi— ^1 
^ 01) 


ajBSi^C^S-^l 
^ 42) 


U»=M 3 


si Him 


oxi w i ^ m ^1 7 






1 "Hi P= 


OSi "IS. Hi ^1 D 

si His 


1 V-lJ VI 1 1=^ 1 ll -7"! rr 

isi y 1 m^i 7 
si «ih 


7Si h| j= 


OSi a] j=l 


Z, »-»| , — - 


0**j til ^ U};*1 s 

£ H]E 


9ti^ tilE 7 

Si hIb 


U -ul 1 - — . 1] | f 

Si 


Si h] E 




OS! H|B vl]*| 4 
Si «1B 


3Si H| E 7 

Si HlH 


5Si w|H tfl*l 7 


OSi H|e tfl^] 2 
Si h)e 


4«|H 


OSi h|e tfl^j 3 


4 Si H|e 7 
Si h]b 


4 Si «]B ifl*l 7 
Si y lH 


OSJ h|e v}]x| 3 
Si h]h 


5U|B 


OSi h|B tfl^j 2 
Si HlB 


5SJ H|e vjj^j 7 
Si h]e 


3 Si aim 7 
Si w lH 


OSJ H|E 4 

Si u ls 


6«|H 


OSJ h|H m^l 1 
Si HlH 


6Si H|H vfl^l 7 
Si h] j= 


2 Si «]B 7 
Si «1H 


OSJ h|j= ifl^i 5 
Si h]e 


7«1S 


OSi H|H 


7 Si h| e 


ISi «|H 7 
Si y lH 


OSi h|e 6 

SI H] j= 



<3i> S. 3-8: tils 3=H «o v 1W ^-f #7l i± cH = eili(^H.elli 01)3] 0«i 

«1H ^*1 7*1 tilH^l dH&|# =-#«H #71 -=-3*1 ^^efliC^celli 40 vfl^l^H 
Efli 4lH 7-1 #*>^ Ji^lJL 5E*!: #71 S. 3-& #7l A>ol^7l- 8«1 H 

«y 7MisH, #7l <>l = eii^ oH>H cflojEi^ ^x= e ^ 41o11 
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<35>- I 5 ^1 I 8<HH^r ±^ o]!Lz])^}*\ ^]o]b\m. s-#*V ^ t # 7 ] «lH 

<^^7> SalBC'OO")^^! , #71 31*1^°} 4.«1 t>lB tfl^l 10^ & 

o] »o»o] ^^-ojcf. A oM *1H 31*1^^1 11^ «1H 13^1 alH^ 4«1H 4=|H 

— *171tt 3+* SEtt A oM z| ojng,]^ 8«1H^ ^olE^l- i^-^l-uf, # 7 ) 
8 wlH oisq^ AV-g-^>7> <ycqo} «1h 7>^ 5U4. 

<36> [5. 5] 
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#7l S S.^ ^1 #71 ^JE^fl^iSq- -=.3*1 o]£^i ^^-^^ 

#7l a 4oll x\ u}2}- £0} sm-o] c-flolE-1 ^ 47flsl alBS. °}^°]z\9l^. 

efli 00^1 7-1 #5] 01 oi^ »i #7] 01 1= eil^ofl t^#^ ^^-^o_5. 4«1 

H 4}HB7> 4^*3 € ^ *1#^t}. 4^ #71 <H = ell>i 00£] tflolEi »l"^r #71 ^-^^1 

^2=3]^ ^ = ^1^ 40^1 71^-^c]-. ol Tj-f ^- 7 i <>1;e.31>i 00^1 "V-B; #7l 

oiJE.31^ 40^1 ^ 4V)^°\] 71^-^cf. iE*V #71 cH^efli 00^1 c)MiH "2"^ 4«lH 4=1 
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■SB ^ #7l o]£efli 4lofl o] ^o- ^-71 c-flolEi "2"^- #71 <H^efli 

41^ ^ 4«lH°fl zi^Jl, #7l c^efl^ 40^1 4*1 Bfe- ^ ^^5- 

^-^i}. A oM °i = 01<Hl *i#£l°1 Slfe "3 4"o|HiH-i-£- #7l <H^-efl^ 41^) ^ 

Jf£- tfl^l o]£5,)a 42^ ^JjL^-ofl 7}^^. ^7} o]$>). jzf^^- ^*J^-0_^ # 

7l S 5°1H J±<y t)}<2}- ^-o) a o V 7 ] ^c^^o]] T^sH ol^ r-flolE] tfs-o} ^-7) 

<38> S 6^r ^^HlB ^7> 32«lS(»10")°H, ^71 *\]6] ^iE]o] 4 «J a] E tfl*l 

10«i &o) » 0 »o] ^ o. olt q. ^ ^ Efl ^^ E ^ n ^ ^ 13 wj a] 

4H1H A^lfe ^^Cf .5^, #71 Z| ojn^AH 8W)Eo) 

» i^>M", #71 8«1H ^1 ofl A}%-7}7} <ysl^ «1B 7>^ ^JE 5Jrf. 

<39> [3. 6] 
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#7l 3. 6°lH £.91 ^-o] #7] o]n e1 |A<4 S-^x] ojcsilAoll 7i#£H 

5^ t-lMBi-I-g: 32wlHoH, S'*V ^ = 87 flo) t-HolBls ol^o^^t}. 4^ 

#71 I ^t^^V ^ £0} C-flolE^ ^ 47fl5l tilHS. °l^-<>1*l5atK #7l 

a lH ^7> 32 HlB^HS *V»Hj 4711 si <HHeflii a] 

^ 9lkr ^olEll-olcf. gc^ ^-71 ^^elli 00<>fl-er #71 C-flolE-l "1 2"7V ^O. 
^, #7l <>|J=ell>i Ol^ #71 r-flolE-1 »3 4"7l- *1# 
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^H^i 2 55+ ^^^Cf. #7j <H^L31^ 00 xfl^l ^l^efl^: 03<*IH ^ 

#tb Hi o] fe- #7] 40 ifl*l o^efli 44^1 4W]B ^HH5l^ ^-H^rf. #71 

= 40 ifl*l ^2=31^ 49°fl 7^5]^ ^ ^-7] S. 5^- 

a 7^ Td^«lH &$]7} 8«lB("00")°H, <#7] *H 4»i «1H vfl*l 9 

^ wlm^ ^-o] »o ,,( y Tj^-ojcf. se^t ^-7] iQwj y]H^ ^ M-bWH , #7l *M 

efl^l^E^ n^i wis vfl*l I3«i 4*1 B ^EH 7j-f# M-E^tf. iE*V, 

>H t]- o^ell^r 8«1H^ HH*I» #7l 8«lH o^ofl A>-g-^> 7 > <y 

o]^ alH ^» 7}^ ^JE ojt+. 

<42> [JL 7] 
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#7l 3E 7f1H w >^- 4 v 7l 4:^ ^cefl^sq- ^-3*1 7j#S)<H 

-8-71 a 4°1H w>^- §>M-^1 cfloiEi ^ 4711^ wlHS oi^^ojtq-. c^c 

efl^ 00<^1 7^5] ol &tt »i 2"^ ^-71 -=-3*1 Olc^^ofl T^-O ^.O^. 4 «]E 

3HH7> * 7-l^cf. nj-eH #7l ^ = efli 00^ 

•s- 
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"2"^ ^^efli 20^ ^-^ofl 71^-^cf. ^"71 <HH.3I^ 019] c-fl o] ^ »3"^r € 

-IM] ol S}- ^ Sf^^- ^"71 & 7<^i Wl-Sf ^1 # 

71 c^cefliofl T^S}^ ol^ t>|l ol Ei ^l-o] AJ-7] J2.^j ^JE.31^1 7l^.5]7fl ^ 

JL 8-^ ^7> 32tilS("10")°l^ ( ^-7] *1H efl^^Blo] 4 aj y] H 

•9«i ylH^l »o»ol ^-fojcf. ^t!: #7] 10^ ^ "V'^r ^e]-^^, # 7 1 ^] 

^ efl^liEiS] u]e 13a] 4 ylB 4^HB ^71tt ^-1- M-nf^lcf . 

BE*]:, ^-71 A <H = efl^r 8«1M^ dH&ll- X^uJ-, ^7} 8*1 B ol^ofl a>-§-7>7> ^ 
3$ y]H 7>^ 

<45> 8] 
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<46> ^-71 a 8 ofl^ Bt! ^-7] ^ = C^c ^ofl 7^>£]o] 

cfl°l^#^r 32t>lH°l^, IE* A ^ = 3]^ 87fla) t-lHEiS. ^l^-^^^rf. rt)-^ 
^•71 S 3°1H A d^^ ^>M-^ HH^ 47fl£) tilBS. ojs^^^^ sg. 7] 

win ^7> 32 til Hotels ^-#*Rr ^H.efl^^r 47fl£] o] c^ofl 7^5] 

°1 5£tt t-HolE^oli^-. gc^ ^"71 00°flfe #71 ciHE-1 "1 2"7> 010 

Pj, ^7] ^^.efl^i 01<*ife #7l t-flolEi "3 4"7> 7^ 
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9Xxt ^}o]b\ #7l £. 52f ^^*>^. ^-71 ^ = efli 00 ^^efli 03^ ^~ 

#^ til °1 E| ^ A o v 7] <H = 3l^i 40 i-fl*l <HJEL5fl>i 44 oil 4ti]H ^SH^H 7)^ 

^7) 40 <>l = ?lli 49^1 Tj^S)^ C-flolEi #7] & 7 s[ ^-^} 

5. 4^ ^71 1 5 ^1 I 8°1H ^-g-^- i^-E^ S^ojcf. ^-71 5. 5^1^i 

i<?l H>^- ^-o] ^-71 ±^ Stl^r HH^^r 4*1 B^ ^SE£]c^ 7l 

^-SlJL M.o]jl sl^. 

5L 5^ -g- ^-g-sl^ ^-71 eiH^E^ «1H &*^r ^<*Hr 

<y i^olcf. ^-71 31*1^ -g^s] 500^711^ ^7l *)H ^^ofl cqefl #7l DMA 

SEL^- #7] DMA 2.^.^ ^l ^-7] ^-El^o) inE$|o] 

°]^f-<H^ ^>4. ^71 z\]o] efl^l^E-] ^^g^ 502^-7^]^ >g-7l ^ofl o)^ # 

7 ] ^ A>ol^s- ^>7l *)H efl^l^ 504^7fl^ #7l *1H ^^l ^1 

#7] ^^lii^ ti>4^H 31 o] Ei 1- SL^ f;}^, a o V 7 1 cflolEi# 

#7l *IH efl^l^E^ 506^711^ ^-71 604#7jHH cf^. ^^/s-^x] oj£jfl 
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<H 31*1 *£^2) 508^-^1^ #7] <&t]9} <#7] *IH efl^l^Ei 

-£*J4 510^7^ #7j tils ^HB. ^TjW, #71 510^7]] oil a-] >^7l «1M 

4lHB« ^S^S. ^5§*>^, 512#7jl tfl^l 514#7lHH 4=lHH4 ^4 «1H 

4iSBt ^r*g «1H . # 7 1 500^74] ufl*l #7l 514^7]]^ c*^ c+t))^ uj- 

¥^ ^4°1 € XIAM- <gi&3 s>M-S] Htf} CLg.5. ^^o] ^ ^ ojcf. # 

71 £ 5<*H 44 ^-o] ^71 ^1<H efl^l^E-1^ ulH &-i-°l ^sjuL, # 7 1 *lH 

efl^l^E^ alH^l 4*11 ^-71 DMA (104)1- ^aM^ ^0^4 o] j=lo^t}. 

H 6^8: -^"71 £ 5 4*<H1 ^-7] ^ efl^^E^ «lS &#°1 *3^4<3, >£ 7 } 

^1 1 7^^1(102 HI T^s} 3M4* ^71 2 ^1^-^1(110)3. 

7}^*}$r 4^ £L°)3L 91^. Cfl o] E| 4 ^^S]7l oj^ofl aV 7 ) £ 2 d\]X] 

Ha14°1 ^"71 SAR, DAR, TCR ^4 ^l^ ^4°l d > W. °14 ^1 

<#7] 5L 2°fl 5=1 efl^l^E-1 ^l-ol ^sJiS c-flolEl ol =-^^lc|-. ^- 7 ] £ 6 £| 

iMS* Ji^, ^1 1*1 ##31 (102)4 DMA(104), 2^^-^1(110), #^71(106), SL 

iH(114)3. ^4<H °1*>, ^ 6^ f^o s Aj-71 *fl 1^^-^1(102)^ T^J-sH 

cflolEl7> ^1 27-1^-^1(110)3 °1^4fe ^ofl cflSfl q^^tf. 600^7^H1A^ #7l 
iiB(114)^ Tfl 2*1^-^1(110)^ 7-1^^ ^-#^4. 44*1 s 

^H(114)oll 4*11 -S-71 7|1 2 7-1^-^1(110)31 ^lS.Sl^ HlTfl 44, 2 ^&&*\ 

(110)4 «H5a^ ^lS.Bl» *fl-*M 5\n #7) *fl 1 71^-^1(104)^ ^o)Ell- ^i5}7)) 
€4. 602^:7lHl7l ^-7} 
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A 2 A ##*l(110)£r #7l DMA( 104)5. «l<H$Hr ^1S.^» ^7] cflolE^ Jl^ 

^H] ^rf. #7l ^ 2 *1##*1 (110)^1 A^-^l 5]sfl #7l DMA(104)fe 6043: TlHH #7l 
»]i ^^71(106)5 #71 7)1 1 *1##*1(102)SH HH^i ^t!: 

# ^*>7fl ^t^-. #71 Wl^ #*13:°1 A>-g-^- ^ $"1^, ^Hl 4^ 

71]^ #^ S «-Ei ali Af-g-o} a^7> ^s)^r 7^-f H^i?]: ^ofl ^*fl tH^ ^>-g-* 
^7>t!:4. #7] £ 6^^ #7l DMA(104)7l- *H-3 jea^o! o^^nV ^ofl ^o^fe- 
4^ 711^ DMA^l £]SH -§^°1 ol ^^lrf. ^--g, ^-f #71 4^ 711^1 DMA^l ^fl 

7fl«l A>^-ol ^ ojr}. 4^ #7l ^^71(106)^ A^l^r ^ 

711^1 A>-§-^- ^dl TEj-e^- ^7^}7ll ^Cf. 

#71 ^7fl 7] (106)^- 606^-TlHlAl #7l DMA( 104)^1 £L^<% 2)^ Af-g-^- ttjif 

#7l afl-?-^ tti^ofl o]*fl # 7 ] DMA(104)^ 608^-^HIa-I # 7 1 l a-1##*1 
(102)^1 7l#£]ol oi^ tiHEi-I- #71 c-flolEi^ #71 DMA(104) ^^1 

#^^>ji <y^i cflaeKFIFOH 7-l#^rl-. #7l l 7l##*l (i02)S.JfEi cflolEi 
9] ^EE|^ #71 S_ 2°\}*\ £o] #71 DMA x-fl^l ^^1^>J1 #71 

SAIH Sl^fl ol^f-o^c}-. #71 7j) 1 71 ##*1(102H1 7l#5lol ^ cflolEll- ^-#^H 
#7l FIFO^l 7-l#^ig #71 DMA^ 6103: TjHH #7l ^1 2 *\ ##*1 (110)5+ k\]o)b] ^ 
#ofl ^^.^V tH^# a o v 71 ^ ^7fl7l (106)5 -S-^eK ol§> #71 6103:711 ifl*l 6123: 
3HH ol^ol^]^ 4^^. #7] 6043:7)1 T-fl^l 60637^H1a1 o1j=lo^^ ^^sf ^^5>4. 
#7l v]±, 7l( 106)5-^- B] #71 »|i el^vo.ig # 7 | DMA(104)^ #7l FIFO 

ofl 7-l#£lc>l ol^ C-flolE^ #7l *(] 2 A-}##*1(110)5 ^^W. #71 cflclEil- 

7-1 #^ ol^elli^ #71 £ 2<HH ^tg^j. uffil- ^-ol #7l DAR^ll 5l*fl ol^^^q. 
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<52> j$ 7 ] DMA (104)^ <$7] 600^:^1 vfl*l 614^1 «V4 ^r^-Q-o.^ #7] *fl 1 

3r*l(102W 7]^-S\o] 3M3# #7} 4 2 *]##*K110H ^^7|| €i=f. £Etr 

# 7 ] ^3 ^"71 JE2<HH v}<% ^-o] T CR°fl ^.^^lcf. ^7} 

TCR«fl ^*fl cflolBl ^-71 CPU SE^r ^ *H # 

<53> S. 7^r ^ (Radio Link Control: RLC) Tilfom n fl*fl *fl<H(Medium 

Access Control : MAC)^]#°fl^1^ ^ 4^ j! $JH}. #7l RLC ^l#°m 

MAC 31 1-0|JL*} ^ ^-f ^-7] SflDjl&S- ^7} ^SES)^ ^^Ol 

.S-^^cf. £Etr A o v 7l HlB 4=) ^H7> ^7) CPIH] ^«fl °l-¥-<H*lfe tg-^ofl^ *\] 

°J:*Hr DMA°1] ^ ^£)tt ^ £1^51^ oio] jr^^olcf. s 9^ ^-71 CPUi ^tr 

cflo]Ei ^-71 DMA°fl cflolB] wlm^ji ojrf. 

<54> [3. 9] 
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3#^r «>^r •& #2fl CPlH $m *W «1B 4=|SH€ c-flo]E^l- 

t^js}^ a] tJt^I *l<2^m DMA^l ^ «1B ^-f- 4=1 
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^^Rr CPU^ ^Hf*)-* DMA^H ^eJ^S-H CPU^ Sfl^ <5>£t}-. 
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1] 

Plla.^ 3e«fl*H °)n tl]o}z\^ ^ ^ #*>fe #^1 5^1, 

1*1 3M)*fl 3.^3 ^o]E^ 7>^ol iL^€ *1 3 «o V ^4 ^1 ^ 

*>tt win ^SRr 4^4, 

A oM ^-#*V HHEi* ^*Rr 1# bIH^eH o_s_ 

2i 

^ll^Hl SU^I, #7l HM^i* ^*Hr wlHlrSl <i£- 8*1 H, 16«1 H, 32 

3] 

*fl 2%H1 &<H*1 , ^"71 3=B ^ ^ 0 «1S xfl*l 7 HlB # ti]B 

4l£Bt|- *Kr ^7l « 0 >^. 
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4] 

*fl 3*oHl 5U<H>H, #7} 4=1^ y J-^2f 4=1 *}^I7} ^ «1H ^» ^*Hr 4 

*}xr ^"71 ^ . 

[3^*8- 5] 

^1%H1 $1°^, ^*Rr «1H#^ 1* f^Jl£7> ^ «1 

Ht4 f^L£7> ^ tilB^ Is ^-g-SRr *H^, 

7} A] 27RMHH 7l-IMrHr 4^* -f-7>^^ ^ ^7] #ifj . 

6] 
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i^ty 7] 

*H 6* 0 H1 , #7l f^.£7} ^ #7l >A£7> ^ HlH#^ 

* Tfltifl^ ^*H=r ^£r, #7l 2]^ *flS.&) flfe tilB 3H1 

^*fl £^-§- ^-°5L #7l 

8] 

3^ *fl5.5] ^e*fl*lH ^fl C-ll o] Ei 1- ^ 7l#*Hr #*H ^^l, 

^ ^}o]B\o] 7 }sn. 0 ) X\ 4=1 *>JI7} SHfr =r# n] 

3 ^-5}5L, #7l ^}o)B\% ^-#<!fRr ell^l^ofl O.S 7,-1 

#*>ZL, #7l ^ ^.y] HV^iL^ #7] 4=1 IB *>J17> 

wlH ^r^#-i- 4=1 *H ^^HjRf #71 ^ xjils-sl ^e^H^l^, 

#7l ^ nfls^ ^eop^-^Ei HH^S 7-HHi-Rr ^1 27-RM^lS ^# 

^^SLsL f>}±r #7l #*1. 

9] 

til 0 ! ^ # ^*Rr 1* 8W1H, 16*1 B, 32*1 B # *}u)-<2l 

HlBS ^O.S ^ #71 #*1. 
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10] 

^•71 4=1 ^ »1B ^ 0 «1B ifl^l 7 «1B # *}M-^1 y]H ^5. ^IBt* 

^_°5 >g-7l ^1. 

111 

1- ^-71 
12] 

HHEi» ^*Rr WlES-O] ^JU£7> fe£ HlHl"^ #A£7> \££ 

x]* 7l]yfl<i^>^ >y-7l ^| 2*HH1*1H 7}^-$r ^ ^>7l 

[^t 1 * 13] 

12^1 5a<H-M. -8-71 33 1£b] ^e^^i^, 
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^71 $]°]t\7} 32*1 BS. ^€ #7} ^^.£7> ^ ^-71 

A£7> tilH*^ ^yfl^^-* <5>^ ^71 

Mi 

*ll 13%H1 &<>H, #7) nfls-e) ^el^ll^, 

«1B ^#^1 ^Sfl ^"71 ^^.£.7> ^ HlH-M ^"71 #.S.£7> ^Kg- 
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